A 


™ UK Patent Application m GB <„, 2 239 999„ S ,A 


(21) Application No 9028040.5 

(22) Date of filing 24.1 2.1990 


(30) Priority data 
(31) 01343841 


(32)28.12.1989 (33) J P 


(71) Applicant 

Selkosha Co Ltd 


(incorporated in Japan) 

6-21 Kyobashl, 2-Chome, Chuo-ku, Tokyo, Japan 

(72) Inventor 

YuftNakajlma 

(74) Agent and/or Address for Service 
J Miller & Co 

Lincoln House, 296-302 High Holborn, London, 
WC1V7JH, United Kingdom 


(51) INT CL* 

G01S 17/08, G01C 3/08 // G03B 13/20 

(52) UKCL (Edition K) 

H4D DLAT D711 D752 D773 D775 D78X D781 

(56) Documents cited 
None 

(58) Field of search 

UKCL {Edition K) H4D DLAT DLAU DLRA 
INT CL» 601C, G01S, G03B 


(54) Range meter for a camera 

(57) A range meter for a camera comprises light-projecting means (IR1 IR2 \m iqi,,„„ „• , 
beams .n different directions; a plurality of light-receiving element flPTl PT2 PTvVl FF'FT* * piWa ^ 0i ''™ on 
reflected light from a subject (SB1, SB2, SB3) which hS be^TnTraiated ? J ' S arranged ,0 feceive 

element being arranged to provide an output t sianah arrLtZ ™t f ! by a ,? aid ' rrad,at ' 0 " ^am, each light-receiving 
received and arithmetic means OP^rSS th< ?° n at which ,ha sai < ^fleeted light is 

Means (CP, CR. CH) are provided fo ^ di ^<* to a desired subject, 

means (OP) in dependence upon the distance of the S^r!d~S? 9 t ^ 518 ,ransmitted * the arithmetic 
can be performed even when " subject fs present mX^t^lTri *? that dis,ance m ^3urements 

changing the relationship between th , i nad alio ^ beaml and tS^M r i ad ° US ' n9 chan 9 eover ™™ (CH) for 
provided to determine which of the etemSs h« £il JH , ^ L^'" 9 filements de,e ™nation means may be 
to the arithmetic means (ip) e,em9nt ^°^ reflected l,ght so that the output of only this element is applied 
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This invention relates to a ran 9 e meter for a 

camera. . tvpe) cameras, the 

In automatic focusing CM ^ ^ photograph ed 

aistance fx. the camera t0 ^ J ce with a triangulation 
is generally measured » a=co ^ ^ 

method, in this element t0Mards the 

projected from a l>fl» 3 subject 1S 

subj ect, the ~^^ g elemen t, and the distance 
received by. a Ught « eel 9 ^ basls of the 

.to t h e :::: ing rt -«t - «- ^ 

position on the lignt i 

received from the sub 3 e0t - wherein only a pair of 

a such a method as abov » elems „ tS 

Ught-projecting -"-f^^ obtain the 

are used, however, it « ^ ^ posit ioned at 

aistance correctly unless the su 3 ^ 

th e centre of a viewfinder^ ran9 e meter is 

mu iti-automatic focusmg (»« AT YP Laia . 0pen 

al90 >no«n Csee for «amp . ^ _ . 

Specification No. 62 22373 , . eoelvin g 

pairs of W*****™^ »*. - teI ' 

elements. In this mult, AF tn ng el e m ents are 

projecting ^ments andthe 1« ht ^ ^ ^ o£ 

aiS posed correspondingly <™ ^ of the dist ance of 

elements is arranged for mea ^ ai££ere nt 

on l y one of the subjects «h,ch 

directions. method is used to perform 

When the trxangulatron m . 
aistance measurement in a reg.on near 
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known as a near region or "macro" region, since the 
angle of reflection of the reflected light which has 
Ringed on the subject becomes large, the reflected 
" HQ*, extends outside the light -receiving element 
5 Therefore, it is difficult for the known multi AF type 
cameras to perform photography in the "macro" region. 

It is an object of the present invention to 
♦provide a range meter for multi AF type cameras which 
can readily perform distance measurement even when a 
10 subject to be photographed is present in the near or 
'macro" region. 

According to the present invention, there is 
provided a range meter for a camera comprising light- 
projecting means for projecting a plurality of 
15 irradiation beams in different directions; a plurality 

of light-receiving elements each of which is arranged to 
recexve reflected light from a subject which has been 
irradiated by a said irradiation beam, each light- 
receiving element being arranged to provide an output 
2q signal corresponding to the position thereon at which 
the said reflected light is received; arithmetic means 
for calculating. from a said output signal or signals the 
distance to a desired subject; and means for varying or 
selecting the said output signals which are transmitted 
25 ° arithmetic m ^ns in dependence upon the distance 
of t„ 2 said desired subject from the meter. 

In one embodiment, the means for varying or 
selecting the said output signals comprises a changeover 
means for changing the relationship between the 
irradiation beams and the light-receiving elements. Thus 
the changeover means may be such that, when the desired 
subject is located at above a predetermined minimum 
range, the reflected light which is received by each 
light-receiving element is derived from one particular 
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respective U*™1«:« « 

subj ect is located belo ^ the P«d ^ ^ ^ 

range, the reflected light which ^ ai££erent 
light-receiving element is oeriv 

U9 ht T;r ctin r l =enti ^ varying or 

selecting the said ^ «- 
aetermination means for de te» ning ^ light 

-^-TVS r Ltter is 

element. range meter for a 

camera comprising light P 3 aifferent 
a plurality of irradiation beam^ « each 

sections; a plurality ^ « ucted lig ht fro, a 
of which is arranged to saia lrta diation 

subj ect which has been ^ arrange d to 

beam, each light,receiving t „ the pos ition 

thereon at which the sai ^ for . 

, longitudinal direction, «^ tto or signals the 

emulating fro, a J chan geover means for 

ai stance to a desired sub 3 e ^ , lrradiat ion beams 

S changing the relationship betwV 

a nd the light-receiving elements ^ {Qr 

Ihe invention ^^^/ means for 
, camera comprising ^l"^J on beam s in different 
projecting a plurality of "^"^^ elem ents each 
0 Lections; a plurality ^ ^ Ught tro m a 
of which is arranged t0 rec * a said lr radiation 

subject which has been ""^^ ranged to 
bea m, each light-receiving elemen 
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provide an output signal corresponding to the position 
thereon at which the said reflected light is received in 
a longitudinal direction; arithmetic means for 
calculating from a said output signal or signals the 
5 distance to a desired subject; and determination means 
for determining which of the light-receiving elements 
has received the said reflected light from the subject. 

Additionally, the invention comprises a camera • 
provided with a range meter as set forth above. 
1Q The invention is illustrated, merely by way of 

example, in the accompanying drawings, in which :- 
Figure 1 is a block diagram showing a first 
embodiment of the present invention; 

Figure 2 is a diagram showing the principle of 
operation of the first embodiment; 

Figure 3 is a flowchart showing the operation of 
the first embodiment, and 

Figure 4 is a block diagram showing a second 
embodiment of the present invention. 
Embodiment 1 

Figures 1, 2 and 3 show a first embodiment of the 
present invention. 

As shown in Figure 1, the said first embodiment 
comprises light-projecting elements IR1, ir 2 and IR3 
each of which comprises a light emitting diode for 
emitting far infrared light. The light projecting 
elements IR1, ir 2 and IR3 are arranged in a row in front ■ 
of a camera (not shown). LSI is a light-projecting 
lens for projecting the light from each of the light 
from each of the light-projecting elements IR1, ir 2 and 
IR3 to form corresponding irradiation beams travelling 
in different directions. 

The light-projecting elements IR1, ir 2 and IR3 and 
the light-projecting lens LSI together constitute a 


5 


10 


15 


20 


25 


30 


light-projecting means. rircuit for causing the 

light-projecting elements IRl, «" 

in a tine sharing manner. „ ceivin g elements each 

of which comprises a P lura ^ * and M3 receives 
the light-receiving elements SB2 and 
the reflects light f-m on * ^ so as t0 

SB3 which are capable of being p pos ition 
p rovide an o^t in tL 

on the respective light receive g receiv ed 
longitudinal direction thereof ^^.^^ 
from the respective subject. r0M in fIO „t 

elements P.1. ^ «* ™ •» t0 th e light- 

o£ .the camera an< . correspond £ » - ^ ^ 

projecting elements IRl, i" 

general distance measurement. focus ing the 

tS , is. a W-™;^l^; J S onto the light 
reflected 

receiving elements IT1, n cha ngeover 
c „ is a changeover ^ ^ slgnal £r0 m a 

means , which, reC6l £ s ° orlbed late r, changes the 

ma in control exreurt « „ g elemen ts IRl. 

relationship- between to 1*9" P J s m> m 

IU and IR3 and the Ugbt-recexvr g measuremen t, 
an dP». xn t he case . t ^ ed ls located 

i.e. when the sub ect to be p J betwee n the 

beyond the "macro" regxon the re ^ ^ ^ 

light-projecting element* IRl, ^ ^ ^ ^ ^ 
light-receiving ^ ntS * ^ pT2 and IE3 to W3. That 
IRl corresponds to PTl. me asurement, the 

ls , the case o pT3 is selected in 

light-receiving timing of the light- 

response to tne j.iy« 


6 


20 


25 


30 


projecting element iri, ir 2 or IR3, respectively. 

DTI and DT2 are detecting circuits for detecting 
the output signals of the light receiving element PT1, 
PT2 or PT3 as selected by the changeover circuit CH. 
5 CP is a comparison circuit which provides an 

output when the output signal of the light-receiving 
element PT1, PT2 or PT3 that is detected by the 
detecting circuit DT2 exceeds a preset reference value. 
Although the embodiment performs comparison on the basis 
10 of the output signal from one detecting circuit, 

comparison may be performed on the basis of the output 
signals of the two detecting circuits. 

OP is an arithmetic circuit which provides an 
output signal corresponding to the distance to a subject 
15 to be photographed on the basis of the output signal of 
the detecting circuits DTI and DT2. 

AD is an A/D (analog to digital) converting 
circuit for converting the output signal of the 
arithmetic circuit OP from analog to digital form so as 
to provide a range value. 

MR is a storage circuit comprising a ROM (read-. 

only memory) . The storage circuit MR holds conversion 

coefficients used in converting the range value produced 

by the A/D converting circuit AD into a real distance 

value. Different sets of conversion coefficients are 

prepared depending on the relationship between the 

light -projecting elements IRl, ir 2 and IR3 and the 

light-receiving elements PT1, PT2 and PT3. 

CR is a main control circuit for controlling the 
whole system. 

LC is a lens control circuit for controlling the 
position of the lens of the camera in response to the 
distance information from the main control circuit CR. 

The principle of operation of the first embodiment 


Hill be described it, '^^ZL the 

wh en there is . erta n d s an e ^ ^ ^ 

camera and the subjects SB11, 
he photographed, e.g. when ^ f > e f ^ 
photographed are disposed outs.de the 

L nation r j-e -om he Ught e ^ 

proj ;rreLir:rt e'.hUeceiv.g . «. « 

n subjects SB12 and SB23 whxch ' flection 

0 present in the "macro" region, th ^ ^ lrraQiat ion 
P rl2 , r 2 3, becomes large Consegu nt Y ; ^ m 
.earn promoted from Lnot be 

towards the subject SB1Z, ro * a 

received by the light receiving e - n t^ 

' case, the ^^^JT* subject SBU is 
projecting elen ent *T2, the 

reeled by the l^™ 1 ^ the light - P rojecting 
irradiation beam projected i receive d by the 

element XH2 toward the sub ect SB ^ * ^ ^ 

:0 i ight -re=eiving elemen F» ^ ^ sufcject 

l ight -re=eiving element a r e P^ ^ a ^ 

SB13 is present in a « J ^ ^ 
macro" region) , the irr ^ et SB13 „ 

light-projecting element IR1 

^ i4„v,f-rpceiving element fio f 

U received by the light recei g ^ 

output or this l,ght recei g ^ be 

The operation of the t ^ 3 _ 

described with ^ shoun) ol the camera is 

When a release switch in foU ows. 
30 depressed, a series of operatxons begms 

Cstep (a)]. changeover circuit 

First, under the "f ^ 0 ^ Selected at the 
CH, the light-receiving element ST1 
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emission timing cf the light-projecting element the 
light-receiving element „ 2 is selected at ^ 

timing of the light-projecting element no, and the 
light-receiving element PT3 is selected at the emission 
5 ttarj of the light projecting element !R3 [step (b)l 
The output signal of each of the light-receiving 
elements pti, p T 2 and PT3 that is detected by the 
detecting circuit DT2 is compared in the comparison • 
circuit CP with a preset reference value [step ( c » ' 
0 , " hen " lea " ° De ° £ the out P ut si 9»als of the 

tL re"fL CeiVin9 ^" entS PI1 ' Md PI3 " ^ «™ 
the reference value, i.e. when the subject is present 

outs.de the "macro" region, the following operation is 

performed. Data processing is performed in the 

arithmetic circuit OP on the basis of the output signals 

of the detecting circuits DTI and DT2 . E ach calculation 

result is converted in the A/D converting circuit AD 

from analog to digital form and then sent to the main 

control circuit CR as a range value [step (a)] 

amon. 11 mal " Cmtt ° 1 CirCUit CR ' the value 
among the range data in digital form is chosen and is 

used as a distance value, [step (e)]. The lens control 
=ircu lt LC controls the position of the lens of the 
cameras on the -basis of the distance value outputted 
trom the main control circuit CR. 

"hen all of the output signals of the light- 
recenving elements PTI, P I2 and PT3 are smaller than the • 
reference value held in the comparison circuit CP [Step 
(c)]. the relationship between the light-projecting 
elements and the light-receiving elements is changed 
consequently, under the control of the changeover 
circuit CH, the light-receiving element PT2 is selected 
at the emission timing of the light-projecting element 
IR1, and the light-receiving element PT3 is selected at 
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• nf the light projecting element IR2 
the emission timing of the lig P _ 
rstep (g)]. Each of the output signals ° 

meeting circuit DT2 i. > ^ ^ ^ [step (h)]. 
cirC uit CP with the pres t e-r ^ ^ ^ 

when either or tne ou^ 

wnen eJ . larger than tne 

receiving elements * «. » > ^ u aisposed in 

referent value, i.e. wB opera tion is 

the "macro" region, the ^^J^ in the 
performed. Data processes i P fc slgnals 

arithmetic circuit OP » th J Bach calculation 

of the ^tectinc c.rcuits .T an .^^ ^ ^ 

E esult is converted a ttaV ^ gant „ the main 
from analog to digital form ^ ^ ^ 
control circuit CR as a a. sma ller one 

In the main control cxreux a . t ^ 
among the two range values, ^ convert ed 
tstep (!>].*•» thus chosen range ^ 
into a real distance valu « ^ b „. The lens 

aversion data he* in - - . f the £ 

control "« Ult LC ba ° s f s r of the ai stance value outputted 
the camera on the basis o . 

f r0 m the --^t/outp I ^ 
When both of the oup ^ ^ the 

reiving -^f^^.- ^ 
i reference value held in *n llabt -projecting 

t«. - —rfght^^eielts is changed, 
elements and the light, receiv g cbangeover 
Consequently, under the control of ^h ^ 

— ~ t STTtr^^ element 
0 at the emission timing o ught- 

IB1. tstep (*>]• «- ^f"^^ by the detecting 
receiving element 3 that ^-££J[ circult CP 
circuit DT2 is compared in the 
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with the preset reference value, [step ( m )J 

When the output signal of the light-receivino 
element PT3 is larger than the reference value " e 

5 t;" 36 ". 60 ^ Ph0tO ~ iS P-ent'i • he 
oerf , regi ° n ' the foll ° w ^ operation is 
aritZt Data Pr0Cessi »5 is performed in the 

°?iT*iu™ Lto * on the basis ° f tte 

result is cl" 9 t T ^ ^ "* ^ ThS «^«ion 
from ana,V " T " A/D con ' erti ^ circuit „ ' 

" control g " al f0n " then sent «» «» -in 

control 01 rcuit CH as a range value, [step <„,, The 

t~ U£ f ±nt ° 3 - -uTon 

circuit 1 "V° nVerSi0n hSld in the st ° r ^ 

u po~ f L e lens :° n r circait lc eontrois - 

15 ^ • of the cai nera on the basis of th* 

fh= „ er tflan the reference value held in 

the comparing circuit CP r«<.«„ / >■> t 
subject to b! „„T P ' ,] ' the dist ^ce to the 

20 thus Lfin , Ph ° t0graphaa ls considered as infinity; 
(P)j' 2 7 * " "*** ^ thS aiStan=e CStep 
o f he' ns 0 D f S t r r01 ^ * ^ 

given from the main control circuit CR (f) " 

2S of the^ra'f" d ° S ™ *°ove, focussing 

"ids ran- ^ bS SffeCted ^omatieally in a 

»ide range irrespective of whether the subject is 

positioned remote <-k j c iS 

positioned at "very shoL " " hether " 

short distance therefrom. 

invent"!"!!* 110 " 5 " SeC0Bd <* the' present 

wuh :e^;rt?^r 2 s . of operation - - 

Since most components shown in Figure 4 which are 
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»<=„rence symbols as used in 
designated by the same ref«e« ^ ^ , 

r i gu re 1 are iaentlMl sho«n In Figure 4, which 

are designated by new i. 

detecting the output * gnal - 

elements PT1, PT2 « d PT3 ' . P rcuit fo r determining 

DE is a determinate "^^.^ the reflected 
which light-receiving element ^ ^ 

light from the subject on t ^ ^ M5 , 

signals of the — nd pediment viU now be 
The operation of the so 

described. . shown ) of the camera 

the release ^ begins „ follows. 

' i5 depressed, a series of ope r ^ ^ UgM . 

In accordance ^ ^^.pro jecting elements 
projecting circuit EH, ^ light in a time- 

W «* IR3 SU ° CeSS timing, it U 


20 


25 
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„1. IM and IH ^ tim i„g, it is 

sharing manner. »t each emissio ^ 
determined which "^-receiving lfical i y , a 

the reflected light from the =lrcult DB on 

determination is made . detecting 
the basis of .the -'^^determination result is 
circuits DT3, «M and DT5. The „, Mh en it 

sent to the arithmetic circui^ O ■ ^ ^ t 
is determined that the elvi „ g element W2, 

has been ^J^TJT^ — ^ 
data processing is per the 
OP on the basis of the «*^' l £ t- The calculation 
corresponding ^rting circuit » 

result is converted in ^ sent to the main 

from anaiog to digital ^ Tl^e. in the main 


from analog >■ = alue 

control circuit CR as a range 
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control circuit cp 

lata obtained at L h * ^ - on » the 

the case of 1 s ! V miSSl ° n ^ (three 

value of the a LtaT / mfc ° di " ,ent) iS Ch ° Sen - *>» 

«« tne distance to the subiect Th* i 
5 circuit LC controls m reject. The lens control 

c-era on the ™ of t^TT " ^ le " S °* "» 

the Main control = ircuit C V ^ *«« 

focus ^e d : a ; C e r r a be L ab0re ' ""^ « 
» number of t l s aUtOmati0ailv ««h a reduced 

° - secot^tr: :~. (three *~ - 

therefrom. posltl °^ at a very short distance 

^finder jjt [ th ^Ict^ £ ^ayed in the 

* the Wo" region b 0 l S « " Portioned 

respectively. 17 ° lacro region, 

auto^ctTsetcfrr 

»r "very macro" rll " on " al "gion, Wo" region 

means and the liah* . Ween the ^fl^t-projecting 

light from the subject sTtL ' 

the Wo" region can h f * measu ^»t in 

region can be readily performed. 
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me ter for a camera comprising Ugbt- 
x A range meter for ty of 

projecting means fo, ; ^^rections , a pXuraiity 
irradiation beams ^ o£ unio h is arranged to 

o£ Ug ht-receiving eleme f S J* subject w hich has been 
receive reflected light fro sub 3 ^ ught . 
irradiated by a said ioe an output 

rec eiving element being P thereon at which the 

signal correspoding to ari thmeti= means for 

said reflected light is „ signals tbe 

calculating from a sa.d output M ^ ^. ag or 

distance to a desired ^^f^ a re transmitted 

r f z sts- tn : zz. , - — ■ 

A range meter as = ^ ^ output 

the means for ~ ^ Jans for changing tbe 

10 signals comprises a lon be ams and the 

relationship between the irr 

light-receiving claimed ln claim 2 in which 

3 A range meter „hen the desired 

the changeover a -redetermined minimum 

25 sub3 ect is located at above * pr „ y eac , 

range, the reflected Ught wh ^ ^ particula r 

light-receiving elemen ^ is ^ ^ 

light-projecting element. 
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0 


the means f * rM3e netSr " ° laimed in Clalm 1 ln "hich 
the means for varying or selecting the said output 

I'fch /!! PriSSS deterainati °" — f=r determining 
"hxch of the light-receiving elements has received the 

ITltlT* ll9ht fr ° m SUb3e = t ' «» ^te.UnatL 

the LI n " SCted t0 thS arith »«" so that 

liaht r S V S C ° ntr0lled onl y »V the last-mentioned 
light-receiving element. 

5 - A range meter for a camera comprising licht- 

projecting means for projecting a plurality of 

"7 * diffs "« directions; a plurality 

of light-receiving elements each of which is arranged to 

oy said irradiation beam, each light- 
receiving element being arranged to provide an output 
signal corresponding to the position thereon at which 
the said reflected light is received in a longitudinal 

outpu?::'' " ltteetlC — £ ° r from a said 

outpct signal or signals the distance to a desired 
subject; and changeover means for changing the 
relationship between the irradiation beams and the 
light-receiving elements. 

<>• A range-meter for a camera comprising light - 

projecting means for projecting a plurality of ■ 

0f rr ii2" On hBamB iD different Erections; a plurality 
of light-receiving elements each of which is arranged to 

irradiated by a said irradiation beam, each light- 
receiving element being arranged to provide an output 
signal corresponding to the position thereon at which 
the said reflected light is received in a longitudinal 
direction; arithmetic means for calculating from a said 
output signal or signals the distance to a desired 
subject; and determination means for determining which 
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<- received the said 

of the light-receiving elements has 

reflected light from the as her einbefore 

7 . ' * «*• " shLn in Figures 1-3 

Scribed with ^«^ lng drawing s. 
f " F19UI 1 derl previa with a range meter as 
claimed in any preceding claim. combin ati 0 n of. 

My novel integer or step ^ 

integers or steps. irrespective of 

shown in the ^itln the scope of, or 

whether the present ^ ^ ^ invent ion from that 
relates to the same or a am 

of, the preceding ^ canetas comp rising light 
l0 . A range meter for litv of 

projecting means for J ectloas , a plurality 

irradiation beams m correspon dingly to 

o£ light receiving elements -^^^ ths reflected 

the ^./snooting irradiated with the 

light from a subject or x 

irradiation >--£^ ved point in its 

^responding to a Ug tic mean s for 

iongitudinal direction, and ^ ^ basls ot 

calculating the distance to t, ^ . , 

the output signal of the s changing the 
cha racterized by ^« ""ticn beams end the light 
i corerelation between the irra 

receiving elements. comprising light ' 

u A range meter for c lura lity of 

projecting means for , a plurality 

irradiation beams xn ai « e ^ £or reoe iving the 
0 of light receiving elements each ^ 

reflected light from "»^ c an ou tput signal 

wi th the -^ a ° ^-received point in its 
corresponding to a ngn* 
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longitudinal. direction, and arithmetic means for 
calculating the distance to the subject on the basis of 

char ; 319,131 ° f li9ht reC * iVin * « W. 

received L ^ * °* reCelVlng •*—>*• "as 

"th the 1 I U9ht fr ° B "» S « 

witn the irradiation beam. 



